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ABBREVIATIONS

Alx - augmentation index

AIXHR - heart rate adjusted augmentation index
BMI — body mass index

BP — blood pressure

DBP — diastolic blood pressure

DM — diabetes mellitus

MAP — mean arterial pressure

CAVI — cardio-ankle vascular index

cfPWV - carotid-femoral pulse wave velocity
crPWYV - carotid-radial pulse wave velocity
CCA - common carotid artery

CG - Cockroft-Gault

CKD - chronic kidney disease

CKD EPI - Chronic Kidney Disease Epidemiology Collaboration
CRP — C-reactive protein

EDD — end-diastolic diameter

eGFR — estimated glomerular filtration rate
ESRD - end stage renal disease

FBG — fasting blood glucose

GFR — glomerular filtration rate

HDL - high-density lipoprotein

IDF — International Diabetes Federation



IDMS — isotopic dilution mass spectrometry

IMT - intima-media thickness

IVS — intraventricular septum

KDIGO - Kidney Disease Improving iobal Outcome

KDOQI - Kidney Disease Outcomes Quality Initiative

LDL - low-density lipoprotein

LitHIiR - Lithuanian High Cardiovascular Risk primary prevention programme
LVH — left ventricular hypertrophy

LV-MMI — left ventricular myocardial mass index

MDRD — Modification of Diet in Renal Disease

MS — metabolic syndrome

NHANES — National Health and Nutrition Examination Survey
PWT — posterior wall thickness

PP — pulse pressure

PWV —pulse wave velocity

RWT —relative wall thickness

SCORE - Systematic Coronary Risk Evaluation

SBP- systolic blood pressure

TG — triglycerides

UACR — urinary albumin-to-creatinine ratio



1. INTRODUCTION

Chronic kidney disease (CKD) is recognized as a silent epidemic outbreak
of non-communicable diseases, and is present in far more people than is anticipated.
According to the 2010 Global Burden of Disease study, in the list of causes of total
number of global deaths CKD rose to 18th place in 2010 with annual death rate of 16.3
per 100.000. In developed countries, the increase in prevalence of CKD has been

attributed to an increase in stipulating factors, such as hypertension and diabetes.

True data on the prevalence of CKD is still emerging in many countries
ranging from 2.5-10.3% in Asia and 4.2-10.0% in Europe to 8.6-15.6% in USA, with
shortage of integral and standardized prophylactic care in primary health system, which
should focus on early stages of CKD. The implemented methods evaluating renal

function are highly underutilized, though most are cheap and non-complicated.

Also, the presence of CKD is a well-known forerunner provoking
cardiovascular events. When adjusted for traditional cardiovascular risk factors, impaired
renal function increases the risk of cardiovascular disease by two to four times. The
underlying kidney impairment permits us to classify such patients to the same category
of risk for cardiovascular death as those with severe heart disease or diabetes. The
declining kidney function may increase this risk in an extent-dependent way, and recent

meta-analyses show increment of this risk at eGFR < 75 ml/min/1.73m?2,

Improvement in diagnosis of CKD in patients with high cardiovascular risk
may lead to generally improved health outcome, especially considering high costs and
poor outcomes in individuals with end stage kidney disease. This study focuses on
epidemiology of early stages of CKD and main methods that are recommended to screen
for kidney impairment in a cohort of middle-age individuals with high cardiovascular

risk.



1.1 Aim and goals of the study

The aim of this study is to evaluate early stages of CKD in a cohort of

middle-aged patients with high cardiovascular risk and to assess associations between

kidney impairment and cardiovascular risk factors and pathological changes.

The goals of this study are:

1.

To evaluate prevalence of GFR categories calculated by different equations
(Cockroft-Gault, MDRD, CKD EPI) in this cohort.

. To evaluate prevalence of albuminuria measured by both albumin and urine

albumin-to-creatinine ratio in this cohort.

To rank this cohort by CKD risk model according to categories of albuminuria and
eGFR.

To assess albuminuria and eGFR based on risk factors and main components of

metabolic syndrome: obesity, hypertension and dyslipidemia.

To establish associations between albuminuria and eGFR with cardiovascular
parameters: arterial stiffness, left ventricular hypertrophy, diastolic dysfunction,

pathological changes in carotid and peripheral arteries.

1.2 Defensive statements

Renal abnormalities are prevalent in patients with high cardiovascular risk.

Albuminuria and reduced GFR are related to the components of metabolic

syndrome.

. Albuminuria and reduced GFR are associated with cardiovascular abnormalities.



2. SUBJECTS AND METHODS

2.1 Recruitment of patients and risk assessment

This cohort study was conducted during the period 2010-2014 at Vilnius
University Hospital Santariskiy Clinics. Permission No. 158200-05-490-144 was
issued by the Vilnius Regional Biomedical Research Ethics Committee. All study
subjects signed special subject's information and informed consent form. 4952
participants with established high cardiovascular risk were enrolled in the study. They
were referred by the primary health care institutions under Lithuanian High
Cardiovascular Risk (LitHIR) primary prevention programme. LitHiR programme
recruits men at the age of 40-54 years and women at the age of 50-64 years without
overt cardiovascular disease. The exclusion criteria were as follows: clinically evident
coronary heart disease; documented cerebrovascular disease; clinically evident
peripheral artery disease; end-stage oncological disease; any other end-stage somatic

disease. Study flow is shown in fig. 1.

Fig. 1. Study flow
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The high cardiovascular risk category definition was based on at least one of the

characteristics described below:

1. Overall cardiovascular risk according to the SCORE system of >11%.

2. Systolic blood pressure > 180 mmHg and/or diastolic blood pressure > 110
mmHg or systolic blood pressure > 160 mmHg with low diastolic blood

pressure (< 70 mmHg).

3. Present metabolic syndrome — National Cholesterol Education Program
(NCEP) — Adult Treatment Panel (ATP Ill) adapted by American Diabetes
Association (ADA) criteria for fasting glucose level; diabetes mellitus was

found or present.

4. Atherosclerosis in large arteries (plagues in carotid, femoral, coronary arteries)

was present or found according to the previously made diagnostics.

5. Early family history of coronary (ischemic) heart disease was present (in first-

degree relatives: men <45 years, women <55 years old).

6. Severe dyslipidemia: total cholesterol > 7.5 mmol/l or low-density lipoprotein-

cholesterol > 6 mmol/I.

All tests and procedures were performed at the same day in a room with a
steady temperature of 22° C in Vascular Subdivision of the Department of Non-
invasive Cardiology. Participants were advised not to eat, drink alcohol or smoke for
at least 12 hours before the tests, also not to use vasoactive substances such as
angiotensin-converting-enzyme inhibitors or calcium channel blockers for at least 24

hours before the tests.

2.2 Evaluation of renal function

Patients were divided into categories according to KDIGO (Kidney Disease:

Improving Global Outcomes) 2012 Clinical Practice Guideline for the Evaluation and
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Management of Chronic Kidney Disease (Fig. 2).

Fig. 2. Prognosis of CKD by GFR and albuminuria categories
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Albuminuria was measured as albumin (mg/l) and albumin-to-creatinine
ratio (mg/mmol) in a first spot morning urine sample. The level of albumin in urine was
determined by using immunoturbidimeter method and level of creatinine was measured
by kinetic enzymatic method. Abnormal albuminuria was considered as albumin level of
> 20 mg/l or urine albumin-to-creatinine ratio (UACR) of > 2.5 mg/mmol in males and >

3.5 mg/mmol in females. The glomerular filtration rate was calculated using several

different techniques: Cockcroft-Gault, MDRD and CKD EPI.

To perform the analysis of associations between renal profile and
cardiovascular risk factors/cardiovascular abnormalities, we have chosen eGFR

measured using CKD EPI equation with a division point at 75 ml/min/1.73 m? and urine

sample albumin with a division point at 20 mg/I.
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2.3 Evaluation of cardiovascular risk and abnormalities

Participants underwent a physical examination, risk profile — lifestyle
(smoking, physical activity) analysis, personal and family patterns of cardiovascular
disease in the first degree blood relatives (siblings and offsprings younger than 45 years
of age in men and 55 in women), anthropometry (blood pressure, heart rate, weight,
height, waist circumference and body mass index, defined as weight in kilograms
divided by the square of the height in meters).

Smoking was defined as a risk factor if a participant smoked at least one
cigarette per day for a month and physical activity was described as 30 min of physical
activity 3 or more times per week.

Body surface area was calculated using DuBois and DuBois equation: BSA
= (W22 x Ht%72%) x 0.007184). Waist circumference was measured in midway between
the uppermost border of the iliac crest and the lower border of the costal margin.

Arterial blood pressure was measured with automated oscillometric
devices twice with an intermission of 2 min. Arterial hypertension was diagnosed if
systolic blood pressure was > 140 mmHg or diastolic blood pressure was > 90 mmHg, or
patient was on antihypertensive medication. Pulse pressure was calculated as the
difference between the systolic and diastolic pressure readings. Mean arterial pressure
was calculated with equation MAP=DBP + 1/3 (SBP —-DBP).

Metabolic syndrome was diagnosed according to The International
Diabetes Federation criteria:

1. Central obesity (defined as waist circumference > 94cm for Europid men and >
80cm for Europid women, with ethnicity specific values for other groups)
2. Plus any two of the following four factors:
a. Raised TG level: > 150 mg/dL (1.7 mmol/L) or specific treatment for this.
b. Reduced HDL concentration: < 40 mg/dL (1.03 mmol/L) in males and < 50
mg/dL (1.29 mmol/L) in females or specific treatment for this lipid
abnormality.
c. Raised blood pressure: systolic BP > 130 or diastolic BP > 85 mm Hg, or

treatment of previously diagnosed hypertension.

12



d. Raised fasting plasma glucose (FPG) > 100 mg/dL (5.6 mmol/L) or

previously diagnosed type 2 diabetes.

Total serum cholesterol, high-density lipoprotein cholesterol, triglycerides,
calculated low-density lipoprotein cholesterol (Friedewald equation), potassium, sodium
were measured and plasma glucose was sampled for the estimation of fasting blood
glucose levels. Patients with an earlier confirmed diagnosis of diabetes mellitus had
analysis of insulin concentration and glycated hemoglobin.

The overall cardiovascular risk according to the risk estimation SCORE
(Systematic Coronary Risk Evaluation) system, approved by the European Society of
Cardiology, was calculated for every participant.

Echocardiography was performed by using General Electric Vivid 4
device. Left ventricular hypertrophy and diastolic dysfunction were analyzed. The
following components of left ventricular measurements were evaluated: ejection
fraction, wall thickness, relative wall thickness, interventricular septum thickness, end-
diastolic diameter, myocardial mass index. Parameters for diastolic function were: early
(E) and late (A) ventricular filling velocities, E/A ratio, diastolic velocity of lateral
(E’lat) and medial (E’'med) mitral annulus, E/E* lat ratio, E/E° med ratio, isovolumic
relaxation time, deceleration time and pulmonary capillary wedge pressure.

Arterial stiffness was evaluated using two research techniques: applanation
tonometry technique when pulse wave is registered using tonometer SphygmoCor
(SphygmoCor version 8.0 with AtCor Medical Pty. Ltd. Software) and cardio-ankle
vascular index technique using VaSera VS 1000 (Fukuda Denshi, Tokyo, Japan) device.
Brachial blood pressure was recorded and the distance between the surface markings of
the sternal notch and the femoral artery was measured. The data and simultaneously
recorded ECG allowed the system to compute the main parameters of arterial stiffness
(aortic pulse wave velocity, aortic augmentation index) and central blood pressure using
pulse wave curves. Cardio-ankle vascular index was calculated automatically using two
main parameters: B-parameter of arterial stiffness and cardio-ankle index.

Duplex scanning of carotid arteries for the assessment of the presence of
the atherosclerotic plagues and measurement of carotid intima-media thickness was

performed using high definition Art Lab Esaote ALOKA (Italy) ultrasound machine with
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automated wall track system that comprises composite sensor. The following parameters
were measured/ calculated: systolic and diastolic blood pressure in common carotid
arteries (CCA), systolic and diastolic CCA diameters, CCA wall distention, CCA intima-
media thickness, CCA stiffness and plaques in carotid arteries. A plague was described
as wall thickness more than 50% or intima-media thickness more than 1.5 mm.
Ankle-brachial index was performed by measuring the systolic blood
pressure from both brachial arteries and from both the dorsal artery and posterior tibial
arteries. The systolic pressures were recorded with a hand-held 10-mHz Doppler device.
Abnormal index was considered as < 0.9 or lower and index > 1.4 rated as pseudo-

positive because of arterial medial sclerosis.

2.4 Methods of statistical analysis

Statistical analysis of data was performed applying the statistical calculation
system R 2.15.1 (certified). Descriptive statistical analysis for the qualitative variables is
presented in mean (M), standard deviation (SD) as well as minimal (Min.) and maximal
(Max.) values and for quantitative variables — in form of absolute number (n) and
percentage (%). Student's t-test was used to compare mean values of the same
quantitative characteristic in both groups, when distribution of the characteristic
followed normal model. Non—parametric Mann-Whitney—Wilcoxon test was used to
compare two different test samples when assumption of normality was not satisfied.
Histograms were used to establish distribution of quantitative variables according to
normal distribution model and Kolmogorov—Smirnov's criterion was used to test an
appropriate statistical hypothesis. Test of ¥2 (chi quadrat test) or exact Fisher's test (in
case of 2x2 contingency tables) was used to test a hypotheses of non—association of two
categorical (qualitative) variables. To test the hypotheses and to define statistical
significance of correlations the significance level a=0.05 was chosen. An independent
variable was entered into the regression equation if its p—value did not exceed 0.05.

Two-sided p—values were presented in all cases.
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4952 patients entered the final analysis. 3026 (61.4%) of them were female
and 1926 male (38.9%). Age difference was observed because of different inclusion
criteria for cardiovascular risk. Demographic parameters, cardiovascular risk profile and
blood pressure in participants of this cohort are shown in Table 1. Metabolic syndrome,
hypertension and smoking were more prevalent in males, whereas the female group had
a higher number of patients with family history of cardiovascular pathology. Diabetes,
BMI, low physical activity and heart rate did not differ between the genders. Mass at
birth was higher in male patients, but it was in a normal range for both genders. Males

had significantly higher systolic, diastolic and mean arterial pressure and lower pulse

pressure.

3. RESULTS

3.1 General data

Table 1. Demographic and main clinical data

Female Male p value
Demographic data
Number of participants 3025 1926
Age 57.6£4.2 48.3+4.3
Risk factors

Smoking (%) 16.6 44.4 0.001
BMI (kg/m?) 31.3+4.2 31.3£5.1 0.352
Low physical activity (%) 86.5 87.5 0.065
Family history (%) 34.1 32.5 0.048
Metabolic syndrome (%) 79.8 89 0.002
Diabetes mellitus (%) 17.3 16.5 0.060
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Hypertension (%) 83.2 86.9 0.023

Mass at birth (g) 3167.4+967.5 3601.8+971.8 0.002

HR (beats/min) 70.2+11.8 69.2+11.6 0.078

Blood pressure

SBP (mmHg) 155.5423.0 156.9421.7 0.04

DBP (mmHg) 94.1+11.6 99.1+12.5 0.001
MAP (mmHg) 114.6+14.6 118.4+14.9 0.001
PP (mmHg) 61.4%15.6 57.8+13.5 0.001

3.2 Evaluation of GFR, albuminuria and renal risk groups

Renal function was evaluated performing tests of albuminuria and eGFR.
Male participants had higher serum and urine creatinine, higher albumin level and
UACR. Average eGFR was also higher in male patients using three different equations:
Cockroft-Gault by 29.2 ml/min, MDRD - 11.6 ml./min./1.73m?, CKD-EPI — 8.8
ml./min./1.73m?. This difference could appear because of age difference between the
genders in this cohort. Total serum cholesterol, HDL, LDL and potassium levels were
higher in women, while TG, insulin and fasting blood glucose — in men. Detailed

evaluation is shown in Table 2.

Table 2. Laboratory tests of the patients

Female Male p value

Renal parameters

Serum creatinine (umol/l) 64.8+9.8 77.7£12.4 0.001
Urine albumin (mg/l) 11.6+41.1 18.3+48.8 0.001
Urine creatinine (umol/l) 9176.4+4782.8 13695.0+5984.0 0.001
ACR (mg/mmol) 1.3+£5.3 1.5+6.0 0.368
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eGFG CG (ml/min.) 90.8+20.0 120.0+23.7 0.001

eGFG MDRD (ml/min..1.73m?) 83.2+11.2 94.8+14.5 0.001

eGFG CKD-EPI(ml/min..1.73m?) 90.2+10.1 99.0+10.8 0.001
Lipid profile

Cholesterol (mmol/l) 6.9+1.4 6.4+1.4 0.001

TG (mmol/l) 1.9+1.4 2.8+2.8 0.001

LDL cholesterol (mmol/l) 4.6+£1.2 4.1£1.2 0.001

HDL cholesterol (mmol/l) 1.4+0.3 1.1+0.3 0.001

Other blood tests

CRP (mg/l) 3,142 3.145.1 0.521
FBG (mmol/l) 6.1£1.3 6.2+1.4 0.001
Urea (mmol/l) 5.3+1.4 5.3+1.3 0.352
Potassium (mmol/l) 4.5+0.4 4.5+0.4 0.105
Sodium (mmol/l) 140.1£2 .4 139.242 .4 0.001
Glycated hemoglobin (%) 6.0+0.6 6.0+0.8 0.487
Insulin (pg/ml) 84.9+61.0 101.4+65.0 0.001

In the group of eGFR < 75 ml/min/1.73 m?, women had lower HDL
cholesterol, higher CRP, FBG and urea (1.30+0.30 vs. 1.38+0.34 mmol/l, p=0.001,
3.98+6.25 vs. 3.08+3.98 mg/l, 6.24+1.46 vs. 6.04+1.26, p=0.027, 6.79+2.13 vs.
5.26+1.30, p=0.001), other parameters did not differ between the subgroups. In the group
of albuminuria > 20 mg/l, women had higher TG, CRP and FBG (2.28+1.52 vs.
2.02£1.59, p=0.047, 4.62+6.28 vs. 3.17£3.38, p=0,001, 6.78+2.28 vs. 6.18+1.27,
p=0.0010). Men had higher CRP, potassium and urea in the group of eGFR < 75
ml/min/1.73 m? (5.17+15.88 vs. 2.98+4.19, p=0.001, 4.72+0.50 vs. 4.49+0.42, p=0.005,
6.80+1.79 vs. .24+1.23, p=0,001), and higher TG, CRP and FBG (3.73+£5.26 vs.
2.68+£2.36, p=0.001, 4.03+4.56 vs. 2.91+£5.33, p=0.005, 6.94+2.47 vs. 6.16+1.17,
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p=0.001) in the group of albuminuria > 20 mg/l. These results demonstrate association of

inflammatory process and hyperglycemia with early renal impairment.

The final analysis of GFR values was performed in 4948 patients. Average
GFR were comparable using MDRD and CKD EPI equations and highly different using
Cockcroft-Gault equation: 87.72 ml/min/1,73m?, 88.12 ml/min/1.73m? and 102.15

ml/min.

Table 3. Prevalence of eGFR categories with different equations

CKD stage eGFG eGFG
category
CG MDRD CKD EPI

G1 >105 2050 550 59

90-105 1109 1457 2834
G2 76-90 1109 2138 1214

61-75 579 719 668
G3a 46-60 95 84 166
G3b 31-45 4 3 10
G4 16-30 1 3 2
G5 0-15 1 1 2

In addition to KDIGO staging, we differentiated a hyperfiltration category
with eGFR > 105 ml/min/1.73m? and divided category G2 into two subcategories by
eGFR 75 ml/min/1.73m?. The data revealed that Cockroft-Gault equation categorizes
41.4% of participants into hyperfiltration category, MDRD equation gives a normal
distribution of GFRs‘and CKD EPI equation reallocates patients to G1 category from
later stages of CKD (table 3). Also, Cockroft-Gault equation classifies male individuals

into G1 hyperfiltration category and female into G2 upper category, MDRD and EPI

18



CKD equations demonstrate mostly equivalent distribution among both genders. Density

curve of eGRFs according to different equations are shown in Fig. 3.

Fig. 3. Density curve of different eGFR equations (black — Cockcroft-Gault, red —
MDRD, blue — CKD-EPI)
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Relationship between eGFR and age was evaluated. eGFR was shown to
decrease both by MDRD and CKD EPI equations with age. Fig. 3 shows this alternation

with regression line.

Fig. 4. Relationship between eGFR and age (CKD EPI equation)
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Albuminuria was assessed in 3247 patients, 1884 women (58%) and 1363
men (42%). Albumin level >20 mg/l was diagnosed for 11% (30 patients had high
albuminuria >200 mg/l). 29% of the patients had albumin level of 10-19 mg/l and normal
albuminuria was found in 70% of this cohort. More male participants than female were
dominating in all abnormal categories of albumin level, as follow: 24 and 17.3, 13.4 and
7.6, 1.5 and 0.5% (table 4).

Table 4. Urine albumin levels

Albumin level (mg/l)

Gender 0-9 10-19 20-199 >200
Female (%) 746 17.3 76 0.5
Male (%) 61.1 24 13.4 15
All (%) 69 20.1 10 0.9

Albumin-to-creatinine ratio was estimated for 3212 patients: 1863 female
(58%) and 1349 male (42%). Moderately and severely increased albuminuria was found

in 4.2% women and 8.2% men.
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Fig. 5. Prevalance of UACR categories among males and females (n=3212)
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Patients were ranked to the risk categories according to albuminuria and
eGFR values. 93.7% of patients were categorized as having low risk (94.1% female and
93.7% male), 5.7% patients — as moderately increased risk (5.3% and 6.1%) , 0.5%
patients — high risk (0.6% and 0.4%), very high risk — 0.1% (only male, 0.2%). This
analysis showed higher distribution of men in the moderately increased and very high

risk categories and higher number of women in the low risk category.

3.3 Metabolic syndrome and renal function

Hypertension was present in 82% of participants (4057 out of 4950) —
79.8% female (2412/3024) and 85.4% male (1645/1926). Patients with hypertension had
lower eGFR using MDRD equation (86.8 + 13.3 vs. 87.9 + 13.9, p=0.03), but it did not
differed using CKD EPI equation. Also, albumin level and UACR were higher in
hypertensive individuals (15.4 £ 47.9 vs. 8.8 £ 14.1, p=0.002, and 1.5 + 5.9 vs. 0.8 £ 1.5,
p=0.003). Further, we analyzed influence of the stages of hypertension on renal function.
Albumin level and UACR increased progressively depending on the stage of systolic
hypertension (<120, 120-12, 130-139, 140-159, 160-179, >180 mmHg — 6.2 £ 5.3, 8.3 +
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10.4,10.0 + 18.7, 13.2 + 47.5, 13.8 £ 35.1, 24.8 + 67.1 mg/l and 0.6 + 0.4, 0.7 + 0.7, 0.9
+ 2.0, 14 £6.9 13 £ 3.9, 24 + 7.3 mg/mmol). The same tendency was observed in
diastolic blood pressure categories (< 80, 80-84, 85-89, 90-99, 100-109, >110 mmHg —
78+11.4,82+12.1,10.3+27.9,12.7 +44.0, 17.8 + 56.6, 22.5 + 53.1 mg/l and 0,7 +
0,9,08+18,10+4.4,14+6.9, 1.7+6.3, 2.0 £ 4.1 mg/mmol). We did not find any
changes of eGFR values depending on hypertension level. All parameters of blood
pressure differed significantly in the group of albumin level > 20 mg/l, when compared

to lower albumin concentration group.

Table 5. Urine albumin levels and blood pressure

Female p value

Albumin < 20 mg/I

Albumin >20 mg/I

SBP 157.1+22.2 168.9+29.4 <0.001
DBP 948+11.4 99.7+14.1 <0.001
MAP 115.6 +£14.0 122.8 +18.3 <0.001
PP 62.2+15.5 69.2+19.8 <0.001
Male
Albumin < 20 mg/I Albumin > 20 mg/I
SBP 156.7+21.0 170.2 £ 25.5 <0.001
DBP 99.3+12.2 106.2 +14.0 <0.001
MAP 118.4+14.4 1276+17.1 <0.001
PP 57.4+13.3 64.0+15.9 <0.001

Obesity (KMI > 30 kg/m?) was found in 58.2% (2878/4944) of the patients:
56.9% (1718/3021) female and 60.3% (1161/1925) male participants. Only less than 1%
of the patients had normal BMI. Paradoxically, the highest UARC was found in BMI
category <25 kg/m?, but highest albumin level — in two upper BMI categories (table 6).
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Table 6. BMI and renal profile

n Albumin UACR eGFG eGFG

BMI eGFG (CG)

level (mg/l) (mg/mmol) (MDRD) (CKD-EPI)
<25 67 13.9+48.7 2.0+10.8 742 +145 87.7+134 93.9+10.8
25-29 1698 11.5+32.9 1.2+5.0 91.8+19.4 88.1+133 94.1+10.7
30-34 1893 15.4 +53.4 15+6.1 106.3+22.6 87.9+142 93.6+115
35-39 773 17.3+41.9 1.6+3.6 118.7+255 86.5+141 925+120
>40 211 17.6 +32.4 1.6+3.3 136.4+26.0 88.0+134 93.8+11.3

Diabetes mellitus was present in 17.0% of patients in this cohort (841/4947)
— 17.3% women (523/3023) and 16.6% men (318/1924). In these individuals, higher
albumin level (20.8 +53.6 vs. 12.9 + 42.0) and UACR (1.2 +5.0 vs. 1.8 + 7.4) and lower
eGFR using CKD EPI equation (92.8 + 11.9 vs. 93.8 + 11.1) were found (table 7).

Table 7. Diabetes mellitus and renal abnormalities

DM - DM + p value
Albumin (mg/l) 12.9+42.0 20.8 £53.6 <0.001
UACR (mg/mmol) 1.2+5.0 18+74 0.015
CG (ml./min.) 91.5+17.7 96.4+19.8 <0.001
MDRD (ml/min./1.73m?) 83.9+129 83.4+13.2 0.295
CKD-EPI (ml/min./1.73m?) 93.8+11.1 92.8+11.9 0.015
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Participants were divided into groups according to the presence (or lack
thereof) of diabetes mellitus and hypertension. Both diseases were present in 13.8% of
the patients (685/4980), only hypertension - 67.9%, only diabetes — 3.6%, none of these -
14.8%. The highest albumin level was found in the group of both diseases (22.79+67.57
vs. 15.39+47.75 if hypertension alone, vs. 7.18+7.98 if diabetes alone, vs. 9.13+15.19 in
none pathology group). The highest UACR was also found in this group (2.12+9.87 vs.
1.52+5.85 vs. 0.71+0.72 vs. 0.83+1.60). Interestingly, diabetes was not associated with
higher albuminuria levels. This finding could appear because of recruitment criteria of
the programme, as patients in this cohort had been diagnosed with diabetes within a 6-

month period and individuals with long-standing diabetes diagnosis were withdrawn.

According to IDF criteria, metabolic syndrome (MS) was present in 81.6%
of individuals (3905/4788), 79.4% (2309/2908) female and 84.0% (1594/1876) male.
Patients were divided into groups according to the presence of MS (or lack thereof) and
according to the number of components of MS. 0.2% of participants had no criteria of
MS, 25% - 1, 14.9% - 2, 29.8% - 3, 4 — 32.0% - 4, 20.6% - 5. Men mostly had 4
components, and women — 2 components of MS. Patients with metabolic syndrome had
lower eGFR by using both MDRD (83.1 + 11.3 vs. 84.3 + 10.3, p=0.011) and CKD EPI
(90.0 = 10.3 vs. 91.4 + 8.9, p=0.004) equations. Albumin level and UACR were also
higher, but not statistically significant (11.7 + 38.1 vs. 8.3 + 14.8 mg/l, p=0.181, and 1.5
+ 5.4 vs. 0.9 + 1.8 mg/mmol, p=0.069). All these changes were similar regardless of
gender. Also, higher numbers of MS components were found in the group of eGFR < 75
ml/min/1.73m? (3.7 + 1.0 vs. 3.5 + 1.0, p<0.001) and in the group of albumin level > 20
mg/l (3.9+ 1.0 vs. 3.7 £ 1.0, p < 0.001). Albuminuria depended on the number of MS
criteria: the higher the number, the higher albumin levels and UACR were found (fig. 6).
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Fig. 6. Number of component of MS and albumin level (left), UACR (right)
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These findings suggest a conclusion, that MS is a potential provocative
factor for albuminuria and changes in eGFR. Increase in the number of MS components

IS concomitant with renal abnormalities in patients with high cardiovascular risk.

3.4 Renal profile and cardiovascular abnormalities

Participants of this cohort underwent further cardiovascular examination:
echocardiography, assessment of arterial stiffness, duplex scanning of carotid arteries

and evaluation of the ankle-brachial index.

Echocardiography was performed on 4724 individuals. Main parameters of

left ventricular evaluation are shown in Table 8.
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Table 8. Prevalence of left ventricular hypertrophy

Parameter Average Normal Low grade Moderate Severe grade
LVH grade LVH LVH
Male (n =1901)
IVS (cm) 1.11+0.14 762 1076 56 7
EDD (cm) 5.27+0.46 1793 85 21 2
PWT (cm) 1.11£0.13 820 1029 47 4
RWT (cm) 0.42+0.06 1099 448 238 115
LV-MMI (g/m?) 106.66+22.16 1309 347 162 82
Female (n =2981)
IVS (cm) 1.04+0.14 1001 1868 110 2
EDD (cm) 4.88+0.46 2498 379 90 14
PWT (cm) 1.04+0.20 1008 1861 106 6
RWT (cm) 0.42+0.07 1607 798 387 188
LV-MMI (g/m?) 100.35+ 34.03 1403 656 432 487

In females, urine albumin level and UARC were higher in patients with
abnormal end-diastolic diameter > 5.31 cm (15.9+61.1 vs. 10.3£29.8 mg/l, p=0.015, and

9.74+0.55 vs. 3.56+1.17 mg/mmol,

p=0.015), also in patients with thickened

interventricular septum > 1.0 cm (12.1+40.5 vs. 7.3£9.6 mg/l, p=0.034, and 1.42+5.66

vs. 0.78+0.76 mg/mmol, p=0.045), but not in patients with posterior wall thickness > 1.0

cm or left ventricular myocardial mass index > 96 g/m2. There were no significant

changes in eGFR values in these groups.
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In male patients, aloumin level was significantly higher for all parameters of
LVH (in patients with interventricular septum > 1.1 cm — 20.2+55.4 vs. 13.5£24.7 mg/I,
p=0.026; with end-diastolic diameter > 5.91 cm — 28.7+86.7 vs. 17.7+45.3 mgll,
p=0.043, posterior wall thickness > 1.1 cm — 20.3£55.5 vs. 13.8+27.2 mg/l, p=0.028,
with reliative wall thickness > 0,43 cm — 23.7+63.3 vs. 15.3+38.1, with left ventricular
myocardial mass index > 116 g/m? — 15.5+64.6 vs. 10.0£24.4 mg/l, p=0.008). UACR
was higher in abnormal left ventricular myocardial mass index (1.82+8.77 vs. 1.16+£3.54

mg/mmol, p=0.024). Changes in eGFR values were mostly insignificant.

In the group with eGFR < 75 ml/min/1,73 m?, LVH parameters were
similar, but in the group of urine albumin level > 20 mg/l, interventricular septum was
thicker (1.09+0.14 vs. 1.05+0.13 cm, p=0.001) and end-diastolic diameter higher
(4.97+0,53 vs. 4.87+0.46 cm, p=0.015) in female, and interventricular septum thicker
(1.16+0.16 vs. 1.11+0.14 cm, p=0.001), posterior wall thickness higher (1.14+0.15 vs.
1.10+0.13 cm, p=0.001), relative wall thickness higher (0.44+0.07 vs. 0.42+0.06 cm,
p=0.001) in men.

Diastolic function was evaluated with various parameters, described in
methodology. In the group of eGFR < 75 ml/min/1,73 m?, we found lower E/A
(0.89+0.26 vs. 0.96+0.26, p=0.001), higher A (0.86+0.19 vs. 0.83+0.28 m/s, p=0.049),
lower E med (6.62+1,73 vs. 7.11£3,09 cm/s, p=0.009), higher E/E lat (9.58+4.44 vs.
9.04+4.01, p=0.029) and higher pulmonary capillary wedge pressure (14.51£5,61 vs.
13.8245,15 mmHg, p=0.031). In the group of urine albumin level > 20 mg/l, E was
higher (0.73+0.17 vs. 0.75+£0.16 m/s, p=0.025), lower E/A (0.90+0.29 vs. 0.95+0.26,
p=0.001) and higher pulmonary capillary wedge pressure (13.97+8.52 vs. 13.35+4.71
mmHg, p=0.04). There were no changes of isovolumic relaxation time or deceleration

time within these groups.

Arterial stiffness was evaluated for 2051 patients, 1172 female and 879
male. crPWV was higher in men, whereas cfPVW — in women. Augmentation index and
heart rate-adjusted augmentation index were higher in women, as they were older. There

were no differences in CAVI values (Table 8).
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Table 8. Parameters of arterial stiffness

Male Female
crPWV (m/s) 9.36+1.24 8.83+1.22
cfPVW (m/s) 8.27+1.48 8.89:+1.66
Aix (%) 20.37+10.23 31.30+9.20
AIXHRT75 (%) 16.61+932 27.4048.01
CAVI right 7.80+2.24 7.85+1.98
CAVI left 7.584+2.25 7.65+1.87

In female patients, cfPWV > 10 m/s was associated with higher urine
albumin level (15.85+52.30 vs. 10.21+35.06 mg/l, p=0.036) and lower eGFR using CKD
EPI equation (89.74+9.46 vs. 91.15+9.64, p=0.031), crPWV > 10 m/s was associated
with higher UACR (2.53+11.76 vs. 1.25+4.10, p=0.01). In male patients, cfPWV > 10
m/s and crPWYV were related to higher urine albumin level (29.57+£70.52 vs. 14.88+33.44
mg/l, p=0.001, and 21.06+53.67 vs. 14.69+32.05 mg/l, p=0.030), also urine albumin
level was slightly higher in men with CAVI > 8 (19.47+50.66 vs. 14.14+27.76,
p=0.049).

In the group of eGFR < 75 ml/min/1,73m?, augmentation index and heart
rate-adjusted augmentation index were lower (27.634+9.29 vs. 31.53+9.09, p=0.001, and
24.96+7.94 vs. 27.56+7.99, p=0.006) in female patients, and cfPVVW was higher in men
(9.00£2.27 vs. 8.24+1.44 m/s, p=0.009). In the group of urine albumin level > 20 mg/I,
cfPWV was significantly higher in woman (9.56+1.89 vs. 8.83+1.62 m/s, p=0.001), and
both cfPWV and rfPWV higher in men (8.89+1.78 vs. 8.16+1.39 m/s, p=0.001, and
9.69+1.28 vs. 9.30+1.23 m/s, p=0.001).

Automated carotid intima-media thickness and stiffness measuring was
assessed for 3342 patients, 2025 female and 1317 male. 27.5% patients had 1 plaque on
the left side of the neck and 27.8% on the right side, 2 or more plaques were found

respectively for 6.4% and 5.2% patients. Other parameters are shown in Table 9.
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Table 9. Measurements of common carotid artery

Parameter Average
CCA DD right 7.38+2.7
CCA DD left 7.19+0.8
CCA-IMT right 658.2+117.8
CCA-IMT left 677.4+129.0
CCA SD right 7.30+1.40
CCASD left 7.24+1.60
CCA distension right 389.19+124.92
CCA distension left 365.17+118.6
CCA stiffness right 4+1.66

CCA stiffness left 4.24+1.73

DD —diastolic diameter, SD — systolic diameter

Patients having 1 or more plaques in the carotid pool had lower eGFR
estimated by CKD EPI equation (87.8+12.9 vs. 89.1+12.2, p=0.003). Urine albumin
level and UACR were higher in these patients but did not reach statistical significance.
Common carotid artery intima-media thickness was found lower in patients with eGFR <
75 ml/min/1.73m?, (657.2 + 117.8 vs. 676.0 + 116.2 on right, p=0.034, and 676.2 +
128.8 vs. 697.6 £ 132.0 on left, p=0.028), however it was within the normal range.
Common carotid artery distension was higher on both sides (391.6 = 125.1 vs. 348.5 +
114.3, p<0.001, and 367.1 + 119.2 vs. 333.1 + 104.2, p<0.001) in this group. In the
group of urine albumin level >20mg/l, common carotid artery diastolic diameter on the
left side was lower (7.2 + 0.8 vs. 7.6 + 1,0, p<0.001) and systolic diameter were lower on
both sides (7.4 £ 3.2 vs. 7.4 + 3.2, p<0.001, and 7.2 = 0.8 vs. 7.6 + 1.0, p=0.002) in the
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group of urine albumin level >20mg/1, this group also had higher common carotid artery
distension on right side (406.4 + 142.1 vs. 389.4 + 123.0, p=0.031).

Ankle-brachial index was performed on 4942 patients. Reduced index was
found in 3.9% patients on the right leg and in 5.0% patients on the left leg. In patients
with index <0.9, higher urine albumin level and higher UACR were found (21.2+71.4 vs.
14.0+42.3 mg/l, p=0.028, and 2.4+10.0 vs. 1.4+5.2 mg/mmol, p=0.012).
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4. CONCLUSIONS

. The prevalence of reduced glomerular filtration rate in this cohort is 33.1% using
CKD-EPI equation, 59.5% using MDRD equation and 28.9% using Cockcroft-

Gault equation. There is a tendency of lower GFR in older age.

. Urine albumin level > 20 mg/l was found in 11.0% of patients and abnormal

UACR was present in 13.1% patients. Men had higher prevalence of albuminuria.

. 93.7% individuals in this cohort were classified as having low risk for progression
of CKD, 5.7% - moderate risk, 0.5% - high risk, and 0.1% - very high risk.

. Combination of diabetes mellitus and hypertension is associated with albuminuria,
but not with changes in eGFR. Albuminuria also has a strong association with the

number of components of metabolic syndrome.

. These associations between renal profile and cardiovascular abnormalities were

present in this cohort of patients:

a. Left ventricular hypertrophy is related to albuminuria, but not glomerular

filtration rate.

b. Diastolic dysfunction is associated with both albuminuria and reduced
eGFR.

c. Albuminuria and reduced eGFR have a connection with pulse vawe

velocity, but not with CAVI or augmentation index.

d. Common carotid artery distension, intima-media thickness and presence of
plagues are connected with reduced eGFR, common carotid artery diameter

Is associated with albuminuria

e. Lower ankle-brachial index is associated with albuminuria.
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SANTRAUKA

Ivadas

Létiné inksty liga (LIL) — nerimg Keliantis ir kelis pastaruosius
desimtmecius Vis dazniau nustatomas neuzkreciamas susirgimas. 2010 m. Pasaulinio
ligy paplitimo analizé (angl. Global Burden of Disease) nustaté, kad LIL nuo 1990 iki
2010 m. pagal mirtingumo rodiklius pakilo j 18 pozicijg ir siekia 16,3 atvejy 100,000
gyventojy. ISsivysCiusiose Salyse pagrindinés létinio inksty paZeidimo prieZastys —
cukrinis diabetas ir hipertenzija. Zemesnio ekonominio lygio valstybése pagrindiniu
etimologiniu veiksniu dél blogos sanitarinés biiklés, nepakankamo apriipinimo vandeniu
ir infekciniy ligy plitimo islicka glomerulonefritai. Pagal netektus gyvenimo metus LIL

nusileidzia tik AIDS ir cukriniu diabetu sergantiems asmenims.

Inksty ligos paspartina Sirdies ir kraujagysliy ligy komplikacijas. Kelios
naujos metaanalizés parodé, kad mirtingumas nuo Sirdies ir kraujagysliy ligy
savarankiSkai didéja, kai glomeruly filtracijos greitis (GFG) sumazéja < 75 ml./min/1,73
m2. Cukriniu diabetu serganciy pacienty mirtys taip pat daznai lydimos LIL ar galutinés
stadijos inksty ligos: vienas tyrimas parodé, kad mirtingumas dél diabetinés nefropatijos

4-9 kartus didesnis, negu oficialiai skelbiama.

Daugelyje saliy inksty ligoms atskiry programy néra, jos vyksta
nepakankamai efektyviai ir vangiai. Dideliy epidemiologiniy studijy duomenys bendroje
populiacijose rodo skirtingg LIL paplitima: Europoje 4,2-10 proc., JAV 8,6-15,6 proc.,
Azijoje 2,5-10,3 proc., Australijoje — 11,2 proc. 80-90% LIL sudaro ankstyvyjy stadijy
pacientai, kuriy paplitimg nustatyti sudétinga. Nors publikuojama daug epidemiologiniy
duomeny, jie pateikiami heterogeninése populiacijose, triikksta inksty patologijos
diagnostikos vienodumo — tyrimai remiasi skirtingomis glomeruly filtracijos greicio
formulémis, skiriasi proteinurijos nustatymo metodai. Tik pastarajame deSimtmetyje

pasitlytos patogios LIL klasifikacijos schemos.
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Siame darbe pirma sykj Lietuvoje pateikiami didelés kohortos pacienty,
turin¢iy padidintg Sirdies ir kraujagysliy rizika, inksty rodikliai ir jy sasajos su

kardiovaskulinés rizikos veiksniais bei pazeidimais.

Darbo tikslas ir uzdaviniai

Darbo tikslas — nustatyti inksty pazeidimo paplitimg didele kardiovaskuline
rizikg turin¢iy vidutinés amziaus pacienty grupéje ir jvertinti inksty pazeidimo sgsajas Su

kardiovaskulinés rizikos veiksniais bei kardiovaskulinés sistemos parametrais.
Tyrimo uzdaviniai:

1. Jvertinti glomeruly filtracijos greicio pokycius tiriamoje grupéje remiantis
jvairiomis glomeruly filtracijos grei¢io (aGFG) formulémis (Cockcroft-Gault,
MDRD, CKD-EPI).

2. Ivertinti albuminurijos pasireiskima tiriamoje grupéje remiantis aloumino slapime

ir albumino-kreatinino santykio $lapime matavimu.

3. Suskirstyti tiriamos grupés asmenis pagal inksty pazeidimo progresavimo

kategorijas.

4. Nustatyti albuminurijos ir aGFG Kkategorijy pasiskirstyma priklausomai nuo
rizikos veiksniy ir metabolinio sindromo kriterijy (nutukimo, diabeto,

hipertenzijos, dislipidemijos).

5. Nustatyti albuminurijos ir aGFG poky¢iy sgsajas su kity kardiovaskulinés
sistemos rodikliy (arterijy standumo, Sirdies echoskopijos, periferiniy ir miego

arterijy) parametrais.
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Ginamieji teiginiai

1. Inksty pazeidimas yra paplites didelés kardiovaskulinés rizikos asmeny tarpe.

2. Albuminurija susijusi su metabolinio sindromo parametrais.

3. Pakites glomeruly filtracijos greitis susijes su metabolinio sindromo parametrais.
4. Albuminurija susijusi su kardiovaskulinés sistemos pazeidimu.

5. Pakites glomeruly filtracijos greitis susijgs Su kardiovaskulinés sistemos

pazeidimu.

TIRIAMIEJI IR TYRIMO METODIKA

Atliktas kohortinis tyrimas 20010-2014 m. Vilniaus universiteto
ligoninés Santariskiy klinikose. Tyrimui gautas Vilniaus regioninio biomedicininiy
tyrimy etikos komiteto pritarimas Nr. 158200-05-490-144. Gauti visy tiriamyjy
rastiski sutikimai dalyvauti tyrime. Tyrimui atlikti panaudoti duomenys 4952 asmeny,
kurie 2010 m. sausio mén. — 2014 m. liepos mén. kreipési pirminés Sveikatos
prieziliros jstaigy siuntimu j VUL Santariskiy kliniky Prevencinés kardiologijos
poskyrj pagal Lietuvos didelés kardiovaskulinés rizikos pacienty atrankos ir

prevencijos priemoniy programa.

Tyrime dalyvaujantiems asmenims buvo nustatyta didelé Sirdies ir
kraujagysliy ligy rizika, remiantis bent vienu i§ $iy kriterijy: ankstyvos iSeminés
Sirdies ligos anamnezé Seimoje, arterinis kraujospudis, cukrinis diabetas, arterijy liga,
metabolinis sindromas, didelis SCORE baly skaicius ir sunki dislipidemija. Tiriamieji
privaléjo biuti nesirge sunkia Sirdies ir kraujagysliy patologija (miokardo infarktu,
galvos smegeny kraujotakos sutrikimu, tromboze). Tiriamyjy amzius pasirinktas pagal
didziausia kardiovaskulinés rizikos pasireiskimo tikimyb¢ — motery 50-65 m. ir vyry
40-55 m.
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Visi tyrimai vienam asmeniui atlikti ta pacia dieng patalpose, kuriose
palaikoma pastovi 22°C oro temperatira. Rekomenduota atvykti nevalgius, nertkius,
negérus alkoholio ir kofeing turin¢iy gérimy maziausiai 12 valandy, nevartojus
arterijy sienelés struktiirg ir funkcijg veikianciy vaisty — (angiotenzino receptoriy

inhibitoriy, kalcio kanaly blokatoriy) - 24 val.

Pacientai suskirstyti j grupes pagal inksty pazeidimg, remiantis
apskaiciuotu glomeruly filtracijos grei¢iu (aGFG) ir albuminurija. Duomeny analizei
pritaikyta 1étinés inksty ligos Klasifikacija, remiantis Inksty ligy pasauliniy iSeiciy
pagerinimo (KDIGO) gairémis. Pacientai suskirstyti j kategorijas pagal 1étinés inksty
ligos stadijas: G1 > 90, G2 60-89, G3a 45-59, G3b 30-44, G4 15-29, G5 <15
ml/min./1,73 m? ir/ar dializé, pagal albuminurijg: albumino-kreatinino santykis Al <
3, A2 3-30, A3 >30 mg/mmol. Albuminurijos ir aGFG Kkategorijos panaudotos
apskaiCiuoti inksty pazeidimo progresavimo rizikai: R1 (maza), R2 (didelé¢), R3
(viduting), R4 (didelé), R5 (labai didelé).

Anamnezés duomenys apie kardiovaskulinés rizikos veiksnius, Kkitas
ligas, rukyma, gimimo svorj, vartojamus vaistus surinkti apklausiant tiriamuosius.
Rikymas buvo laikomas rizikos veiksniu, jei per dieng tiriamasis suriikydavo bent
vieng cigarete ir riké daugiau nei ménesj. Fiziskai aktyviu buvo vadinamas 3 ir
daugiau karty per savaite daugiau kaip 30 min. aktyvia fizine veikla uzsiimantis

asmuo.

Visiems asmenims standartizuotu tgio matuokliu iSmatuotas ugis,
standartizuotomis ir kalibruotomis medicininémis elektroninémis svarstyklémis -
kiino masé. Apskaiciuotas kiino masés indeksas, remiantis formule KMI= kiino masé /
ligis?, ir kiino pavirSiaus plotas, remiantis DuBois and DuBois formule: KPP =
(svoris0,425 x tgis0,725) x 0,007184). Liemens apimtis iSmatuota tiriamajam
nekvépuojant vidurinéje liemens linijoje tarp apatinés Sonkauliy ribos ir klubakaulio
sparno. Metabolinio sindromo diagnostika atlikta remiantis IDF kriterijais. Pacienty
sirdies Ir kraujagysliy rizika apskaic¢iuota remiantis SCORE skal¢. Rizika laikoma

padidéjusia, jei rezultatas yra > 5 %.
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Arterinis kraujospudis (AKS) matuotas 2 sykius su 5 min. pertrauka ir
iSvestas jy vidurkis. Jei skirtumas rastas > 5 mmHg, matavimas pakartotas. Arteriné
hipertenzija diagnozuota, jei sistolinis kraujo spaudimas > 140 mmHg, diastolinis
kraujo spaudimas > 90 mmHg arba pacientas vartojo vaistus hipertenzijai gydyti.
Pulsinis spaudimas (PS) paskaiciuotas i$ sistolinio ir diastolinio AKS skirtumo (PS =
SAKS - DAKS). Pagrindinis AKS (PAKS) paskaic¢iuotas pagal formul¢ PAKS =
DAKS + 1/3 (SAKS — DAKS).

Veniniame kraujyje istirta gliukozés koncentracija plazmoje nevalgius, C
reaktyviojo baltymo, natrio, kalio, $lapalo, bendrojo cholesterolio, insulino,
glikozilinto hemoglobino, didelio tankio lipoproteiny cholesterolio (DTL), trigliceridy
(TAG) koncentracija, koncentracija plazmoje; mazo tankio lipoproteiny (MTL)

koncentracija apskaiciuota pagal Friedewald’o formule.

Kreatininas kraujyje matuotas izotopy diliucijos masés spektrometrijos
metodu. Albuminurija apskaiciuota remiantis albumino kiekiu rytiniame S$lapime
(mg/l) ir albumino-kreatinino santykiu rytiniame Slapime (mg/mmol). Albuminas
Slapime matuotas imunoturbimetriniu metodu, kreatininas slapime nustatytas Kinetiniu
Sarminiu citrato metodu. Albuminurijos norma remiantis kiekybiniu pamatavimu
laikyta < 20 mg/g, albumino-kreatinino santykio norma laikyta vyrams > 2,5
mg/mmol, moterims > 3,5 mg/mmol. Glomeruly filtracijos greitis (GFG)

apskaiCiuotas pagal sias formules: Cockcroft-Gault, MDRD ir CKD-EPI.

Sirdies ultragarsiniai tyrimai atlikti aparatu General Electric Vivid 4.
Sirdies ertmiy dydziai, sieneliy storis, iSstimimo frakcija, voztuvy funkcija
(regurgitacija) ir kiti rodikliai buvo vertinami taikant standartines metodikas bei
kriterijus. Zinant, kad LIL susijusi su kairiojo skilvelio hipertrofija ir diastoline

disfunkcija, vertinti Siy dviejy Sirdies pazeidimy rodmenys.

Arterijy standumas buvo matuojamas apskaiciuojant pulsinés bangos
greitj ir augmentacijos indeksg aplanaciniu tonometru Sphygmocor v. 8,0, matuojant

Sirdies kulk$nies indeksa aparatu VaSera VS 1000.

Miego arterijos tirtos didelés skiriamosios gebos ultragarsiniu aparatu,

turin¢iu automatine sienelés suradimo sistemg, ART Lab. The arterial Analyzer. Tirtas

39



bendrosios miego arterijos iSsitempimas, standumas, diametrai sistolés ir diastolés
metu, intimos-medijos storis. Aterosklerozine plokstele laikyta aplinkinés sienelés

sustoré¢jimas daugiau nei 50 % arba intimos-medijos storis > 1,5 mm.

Vertinant periferinés kraujotakos sutrikimg, tiriamiesiems nustatytas
kulksnies-Zasto indeksas. Patologiniu laikytas indeksas <0,9. Ligoniams, kuriems KZI

nustatytas > 1,4, poky¢iai vertinti kaip pseudopozityviis dél medijos sklerozés.

Statistiné duomeny analizé atlikta naudojant sertifikuotg statistiniy
skai¢iavimy sistemg R 2.15.1. Naudoti apraSomosios ir analitinés statistikos metodai.
Kiekybiniams kintamiesiems aprasomoji Statistika pateikiama aritmetiniu vidurkiu,
standartiniu nuokrypiu ir minimalia bei maksimalia reikSmémis, kokybiniams —
absoliutaus skaiciaus ir procentinés dalies pavidalu. To paties kiekybinio pozymio
vidurkiams palyginti dviejose grupése, kai pozymis pasiskirstgs pagal normalyjj désnj,
naudotas Stjudento t-testas. Dviem nepriklausomoms imtims palyginti, netenkinant
normalumo prielaidos, naudotas neparametrinis Mano—Vitnio—Vilkoksono testas.
Dviejy kategoriniy (kokybiniy) kintamyjy nepriklausomumo hipotezei tikrinti
naudotas x2 (chi kvadrato) pozymiy nepriklausomumo arba tikslusis Fiserio testas
(2x2 dydzio dazniy lenteliy atveju). Tiesinei priklausomybei tarp pozymiy jvertinti
vykdyta pozymiy koreliaciné analizé: Pirsono koreliacijos koeficientas (r), Spirmeno
koreliacijos koeficientas. Hipotezéms tikrinti ir sgsajy statistiniam patikimumui
nustatyti pasirinktas reikSmingumo lygmuo a = 0,05. Nepriklausomas kintamasis
buvo jtraukiamas j regresijos lygtj, jei jo p—reikSmé nevirsijo 0,05. Visur pateikiamos

dvipusés p reikSmés.

REZULTATAI

Galutingje analizéje nagrinéti 4952 pacienty duomenys — 3026 motery
(61,4%) ir 1926 vyry (38,9%). Skirtingas amziaus vidurkis tarp vyry ir motery Sioje
imtyje buvo dél specifiniy atrankos kriterijy aprasant padidintg Sirdies ir kraujagysliy
ligy rizikg — tiriamy motery amzius 57,6+4,2, vyry - 48,344,3.
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Rikymas, metabolinis sindromas ir hipertenzija labiau paplite buvo tarp
vyry (atitinkamai 44,4 ir 16,6%, p=0,001, 89,0 ir 79,8%, p=0,002, 86,9 ir 83,2%,
p=0,023). Vyrams taip pat nustatyta didesnio laipsnio sistoliné, diastoliné hipertenzija,
didesnis pagrindinis arterinis kraujosptdis ir mazesnis pulsinis spaudimas (atitinkamai
156,9+21,7 ir 155,5+23,0 mmHg, p=0,002, 99,1+12,5 ir 94,1+11,6 mmHg, p=0,001,
118,4+14,9 ir 114,6+14,6 mmHg, p=0,001, 57,8+13,5 ir 61,4+15,6 mmHg, p=0,001).
Moterims buvo budingesné teigiama kardiovaskulinés patologijos Seiminé anamnezé
(34,1 ir 32,5%, p=0,048). Kiti pagrindinés analizés rodikliai (diabeto paplitimas, Sirdies
susitraukimy daznis, kiino masés indeksas, fizinis aktyvumas) tarp lyciy nesiskyré.

Vertinant inksty veikla, atliktas kreatinino kraujo serume, albumino
Slapime ir Kkreatinino $lapime nustatymas, apskaiCiuotas GFG pagal tris skirtingas
formules. Kreatininas kraujo serume ir slapime bei albuminas $lapime buvo didesni
vyrams (atitinkamai 77,7£12,4 ir 64,8+9,8 mkmol/l, p=0,001, 13695,0+5984,0 ir
9176,4+4782,8 mkmol/l, p=0,001, 18,3+48,8 ir 11,6+41,1 mg/l, p=0,001). Visy trijy
formuliy vidurkiai skyrési tarp ly¢iy ir buvo didesni vyrams: Cockroft-Gault 120,0+23,7
ir 90,8+20,0, p=0,001, MDRD 94,8+14,5 ir 83,2+11,2, p=0,001, CKD EPI 99,0+10,8 ir
90,2+10,1, p=0,001. Sis skirtumas grei¢iausiai nustatytas del skirtingy amziaus grupiy
vyry ir motery tarpe, nes GFG — nuo amziaus priklausomas parametras. Lipidy apykaitos
rodikliai taip pat patikimai skyrési tarp ly¢iy: bendras cholesterolis, DTL-cholesterolis ir
MTL-cholesterolis buvo didesnis motery (6,9+1,4 ir 6,4+1,4 mmol/l, p=0,001, 1,4+0,3 ir
1,1£0,3 mmol/l, p=0,001, 4,6£1,2 ir 4,1£1,2 mmol/l, p=0,001), trigliceridai — vyry
(2,8+2,8 ir 1,9+1,4, p=0,001). Didesné¢ gliukozés ir insulino koncentracija serume
nustatyta vyrams (6,2+1,4 ir 6,1+1,3 mmol/l, p=0,001, 101,4+65,0 ir 84,9+61,0 pg/ml,
p=0,001), natrio — moterims (140,1£2,4 ir 139,2+2,4 mmol/l, p=0,001), kiti kraujo
rodikliai tarp ly¢iy nesiskyreé.

aGFG grupéje < 75 ml/min/1,73 m? moterims nustatytos mazesnés DTL
cholesterolio, didesnés CRB, gliukozés ir Slapalo koncentracijos kraujyje (1,30+0,30 ir
1,38+0,34 mmol/l, p=0,001, 3,98+6,25 ir 3,08+£3,98 mg/l, 6,24+1,46 ir 6,04£1,26,
p=0,027, 6,79+2,13 ir 5,26+1,30, p=0,001). Albuminurijos > 20 mg/l grupéje moterims
rasta didesné trigliceridy CRB, gliukozés koncentracija (2,28+1,52 ir 2,02+1,59,
p=0,047, 4,62+6,28 ir 3,17+3,38, p=0,001, 6,78+2,28 ir 6,18+1,27, p=0,001), Vyry
aGFG grupéje < 75 ml/min./1,73m? nustatytas padidintas CRB, kalio ir §lapalo kiekis
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kraujyje (5,17+£15,88 ir 2,98+4,19, p=0,001, 4,72+0,50 ir 4,49+0,42, p=0,005, 6,80+1,79
ir ,24+1,23, p=0,001), o albuminurijos > 20 mg/l grupéje — padidintas trigliceridy, CRB
ir gliukozés kiekis (3,73+5,26 ir 2,68+2,36, p=0,001, 4,03+4,56 ir 2,91+5,33, p=0,005,
6,94+2,47 ir 6,16x1,17, p=0,001). Sie pokyéiai rodo, kad ankstyvosiose inksty
pazeidimo stadijose svarbi hiperglikemijos ir uzdegiminio proceso reikSmeé.

GFG analizé atlikta 4948 pacientams. Vidutinis aGFG buvo panasus
apskaic¢iavus MDRD ir CKD EPI formulémis, ryskiausiai skyrési apskaiciavus pagal
Cockcroft-Gault formule: 87,72 ml/min./1,73m?, 88,12 ml/min./1,73m? ir 102,15
ml/min. Cockroft-Gault formulé didzigja dalj tiriamyjy (41,4%) suklasifikavo j aGFG
hiperfiltracijos kategorija > 105 ml/min./1,73m?, MDRD formule apskai¢iuotas GFG
pasiskirsté pagal normalyjj skirstinj, 0 CKD EPI formulé dalj vélyvesniyjy LIL stadijy
pacienty vyry perklasifikavo j G1 kategorija, 0 motery — | G2 virSuting kategorija.
Vertinant aGFG priklausomybe¢ nuo amziaus nustatyta, kad senstant aGFG mazéja,

didesnis mazéjimo greitis rastas moterims.

Albumino koncentracija vienkartiniame rytiniame Slapime jvertinta 3247
patientams - 1884 moterims (58%) ir 1363 vyrams (42%). Albuminurija >20 mg/I
nustatyta 11% asmeny (30 jy >200 mg/l). 29% asmeny albumin koncentracija Slapime
pateko j 10-19 mg/l ribas, o normali albuminurija aptikta 70% tirtyjy. Visose padidinto
albumin kiekio slapime kategorijose daugiau buvo vyry: 24 ir 17,3, 13,4 ir 7,6, 1,5 ir
0,5%. Albumino-kreatinino santykis Slapime buvo nustatytas 3212 pacienty — 1863
moterims (58%) ir 1349 vyrams (42%). Vidutiniskai ir ryskiai padidinta albuminurija

rasta 4,2% motery ir 8,1% vyry.

Tirtieji asmenys buvo suskirstyti j kategorijas remiantis albuminurijos ir
aGFG intervalais: 93,7% priskirti mazai inksty ligy progresavimo rizikai (94,1% motery
ir 93,7% vyry), 5,7% - vidutinei rizikai (5,3% ir 6,1%) , 0,5% - didelei (0,6% ir0,4%),
0,1% - labia didelei (tik vyrai, 0,2%). Si analizé parodé, kad vyry daugiau yra labai

didelés ir vidutinés rizikos kategorijose, motery — mazos ir labai didelés rizikos grupése.

Hipertenzija aptikta 82% asmeny (4057/4950) — 79,8% motery (2412/3024)
ir 85,4% vyry (1645/1926). Asmenims su hipertenzija rastas sumazintas aGFG remiantis
MDRD formule (86,8 + 13,3 ir 87,9 + 13,9, p=0,03). Taip pat jiems nustatytas padidintas
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albumin slapime kiekis ir didesnis albumino-kreatinino santykis (15,4 + 47,9 ir 8,8 +
14,1, p=0,002, 1,5 + 5,9 ir 0,8 + 1,5, p=0,003). Isnagrinéjus hipertenzijos stadijy jtaka
inksty veiklai paaiskéjo, kad albumino Kiekis Slapime ir albumino-kreatinino santykis
didéjo didéjant sistolinés hipertenzijos stadijai (<120, 120-12, 130-139, 140-159, 160-
179, >180 mmHg - 6,2 + 5,3, 8,3 + 10,4, 10,0 + 18,7, 13,2 + 47,5, 13,8 + 35,1, 24,8 +
67,1 mg/l'ir0,6 £0,4,0,7+0,7,09+20,14+6,9, 1,3+3,9, 24+ 7,3 mg/mmol), tas
pats efektas rastas ir analizuojant diastolinés hipertenzijos kategorijy jtaka (< 80, 80-84,
85-89, 90-99, 100-109, >110 mmHg — 7,8 + 11,4, 8,2 £ 12,1, 10,3 + 27,9, 12,7 + 44,0,
17,8 £ 56,6, 22,5+ 53,1 mg/l ir0,7+0,9,08+18,10+44,14+69,17+6,3,20+
4,1 mg/mmol). GFG vertés nepriklausé nuo hipertenzijos stadijos. Visi arterinio
kraujosptidzio parametrai (sistolinis, diastolinis, pagrindinis ir pulsinis spaudimai)

nustatyti sutrike albuminurijos > 20 mg/l grupéje.

Nutukimas (KMI > 30 kg/m?) diagnozuotas 58,2% (2878/4944) pacienty:
56,9% (1718/3021) motery ir 60,3% (1161/1925) vyry. Tik maziau nei 1% asmeny
nustatytas normalus KMI. Didziausias aloumino-kreatinino santykis slapime rastas KMI
<25 kg/m? kategorijoje, taciau didziausias albumino kiekis $lapime — dviejose

virSutinése KMI kategorijose.

Cukriniu diabetu sirgo 17,0% tirtyjy (841/4947): 17,3% motery (523/3023)
ir 16,6% vyry (318/1924). Siems asmenims nustatytas didesnis nei diabetu nesergangiyjy
asmeny albumino kiekis slapime ir albumino-kreatinino santykis slapime (atitinkamai
20,8 £53,6 ir 12,9 £ 42,0 mg/l, 1,2 + 5,0 ir 1,8 = 7,4 mg/mmol), taip pat mazesnis aGFG
apskaiciavus pagal CKD EPI formule (92,8 = 11,9 ir 93,8 + 11,1).

Asmenys padalinti j grupes remiantis hipertenzijos ir cukrinio diabeto
statusu. Abi ligos nustatytos 13,8% pacienty (685/4980), tik hipertenzija - 67,9%, tik
cukrinis diabetas (iSimtinai 2 tipo) — 3,6%, né viena patologija - 14,8% asmeny.
Didziausias albumino kiekis $lapime rastas abejomis ligomis serganciy asmeny tarpe
(22,79+67,57), mazesnis — tarp serganciyjy tik hipertenzija (15,39+47,75) ar tarp sveiky
(9,13+£15,19), maziausias — tarp serganciyjy cukriniu diabetu (7,18+7,98). Dvigubos
patologijos grupéje taip pat nustatytas ir didziausais albumino-kreatinino santykio

Slapime vidurkis. Jokios aiskios GFG pasiskirstymo tendencijos Siose sudarytose grupése

43



nebuvo aptikta. Cukrinio diabeto grupéje albuminurija nebuvo ryski, taciau $j radinj
paaiskina tiriamyjy atrankos Kriterijai — tirti asmenys, kuriems cukrinis diabetas buvo

diagnozuotas ne anksciau kaip per 6 mén. pries§ jtraukiant j programg ar jtraukimo metu.

Remiantis Tarptautinés diabeto federacijos (IDF) kriterijais, metabolinis
sindromas (MS) rastas 81,6% asmeny (3905/4788): 79,4% (2309/2908) motery ir 84,0%
(1594/1876) vyry. Asmenys suskirstyti j grupes remiantis MS buvimu ar nebuvimu bei
remiantis MS komponenty skai¢iumi. 0,2% asmeny neatitiko né vieno MS Kkriterijaus,
2,5% -1, 14,9% - 2, 29,8% - 3, 4 — 32,0% - 4, 20,6% - 5. Vyrams dazniausiai rasti 4
komponentai, moterims — 2. MS sergantiems pacientams nustatytas sumazéjes aGFG
remiantis MDRD formule (83,1 + 11,3 ir 84,3 + 10,3, p=0,011) ir CKD EPI formule
(90,0 £ 10,3 ir 91,4 + 8,9, p=0,004. Albumino slapime ir aloumino-kreatinino santykio
Slapime vertés taip pat buvo didesnés, taciau statistiskai nepatikimai (11,7 +£ 38,1 ir 8,3 +
14,8 mg/l, p=0,181, 1,5 + 5,4 ir 0,9 + 1,8 mg/mmol, p=0,069). Sie poky¢iai nesiskyre
tarp abiejy ly¢iy. Didesnis MS komponenty skaicius nustatytas asmenims, kuriy aGFG <
75 ml/min/1,73 m? (3,7 £ 1,0 ir 3,5 = 1,0, p<0,001), taip pat kuriy albuminurija > 20
mg/l (3,9 1,0 ir 3,7 £ 1,0, p < 0,001). Albuminurijos ir albumino-kreatinino santykio

Slapime reikSmés didéjo daugejant MS komponenty skaiciui.

Sirdies ultragarsinis istyrimas atliktas 4724 asmenims. Didesnis albumino
kiekis s$lapime ir albumino-kreatinino santykis Slapime rastas moterims, kurioms
nustatytas didesnis kairiojo skilvelio diametras (> 5.31 cm) diastolés pabaigoje
(15,9+61,1 ir 10,3£29,8 mg/l, p=0,015; 9,74+0,55 ir 3,56+1,17 mg/mmol, p=0,015), taip
pat moterims, kuriy storesné (> 1,0 cm) tarpskilveliné pertvara (12,1+40,5 ir 7,3+£9,6
mg/l, p=0,034; 1,42+5,66 ir 0,78+0,76 mg/mmol, p=0,045). Uzpakalinés skilvelio
sienelés patologinis storis > 1,0 cm ar kairiojo skilvelio masés indeksas > 96 g/m?
moterims nebuvo susijes Su pakitusiais inksty parametrais. Vyry albumino kiekis
Slapime buvo didesnis tarp daugelio kairiojo skilvelio hipertrofijos parametry: kai
tarpskilveliné pertvara > 1,1 cm — 20,2+55,4 ir 13,5£24,7 mg/l, p=0,026; kai kairiojo
skilvelio diastolés pabaigos diametras > 5,91 cm — 28,7+86,7 ir 17,7+45,3 mg/l,
p=0,043, kai uzpakalinés kairiojo skilvelio sienelés storis > 1,1 cm — 20,3+£55,5 ir
13,8427,2 mg/l, p=0,028, kai santykinis sienelés storis > 0,43 cm — 23,7+63,3 ir

15,3+38,1, kai kairiojo skilvelio miokardo masés indeksas > 116 g/m? — 15,5+64,6 ir
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10,0+24,4 mg/l, p=0,008. Albumino-kreatinino santykis slapime buvo didesnis vyrams
su padidintu kairiojo skilvelio miokardo masés indeksu (1,82+8,77 ir 1,16+3,54

mg/mmol, p=0,024). Aiskiy GFG skirtumy nei vyrams, nei moterims nebuvo nustatyta.

Pacienty grupéje su aGFR < 75 ml/min./1,73 m? kairiojo skilvelio
parametrai nesiskyré, 0 albuminurijos > 20 mg/l grupéje tarpskilveliné pertvara moterims
buvo storesné (1,09+0,14 ir 1,05+0,13 cm, p=0,001), didesnis diastolés pabaigos
diametras (4,97+0,53 ir 4,87+0,46 cm, p=0,015) o vyrams — storesné tarpskilveliné
pertvara (1,16+£0,16 ir 1,11£0,14 cm, p=0,001), uzpakaliné kairiojo skilvelio sienelé
(1,14£0,15 ir 1,10+0,13 cm, p=0,001), ir didesnis santykinis sieneliy storis (0,44+0,07 ir
0,42+0,06 cm, p=0,001).

Nagrinéjant diastolinés funkcijos parametrus, tiriamyjy aGFR grupéje < 75
ml/min/1,73 m?, nustatytas maZesnis E/A santykis (0,89+0,26 ir 0,96+0,26, p=0,001),
didesnis A greitis (0,86+0,19 ir 0,834+0,28 m/s, p=0,049), mazesnis E med greitis
(6,62+1,73 ir 7,11£3,09 cm/s, p=0,009), didesnis E/E lat santykis (9,58+4,44 ir
9,04+4,01, p=0,029), didesnis plau¢iy kapiliary pleiStinis slégis (14,51+£5,61 ir
13,82+5,15 mmHg, p=0,031). Albuminurijos > 20 mg/l grupéje rastas , didesnis E greitis
(0,73+0,17 ir 0,75+0,16 m/s, p=0,025), mazesnis E/A santykis (0,90+0,29 ir 0,95+0,26,
p=0,001), didesnis plauciy kapiliary pleistinis slégis (13,97+8,52 ir 13,35+4,71 mmHg,
p=0,04). Nenustatytas patikimas izovoliumetrinés relaksacijos ar deceleracijos laiko

skirtumas tarp grupiy.

Arterijy standumas istirtas 2051 asmenims: 1172 motery ir 879 vyry.
Motery cfPWV > 10 m/s buvo susijusi su didesne albuminurija (15,85+£52,30 ir
10,21+£35,06 mg/l, p=0,036) ir mazesniu aGFG apskai¢iuotu pagal CKD EPI formule
(89,74+9,46 ir 91,15+9,64, p=0,031), o crPWV > 10 m/s — su didesniu albumino-
kreatinino santykiu slapime (2,53+11,76 ir 1,25+4,10 mg/mmol, p=0,01), Vyry cfPWV
ir crPWV > 10 m/s buvo susije su didesne albuminurija (29,57+70,52 ir 14,88+33,44
mg/l, p=0,001; 21,06+53,67 ir 14,69+32,05 mg/l, p=0,030), taip pat albuminurija
didesné rasta vyrams su CAVI > 8 (19,47+50,66 ir 14,144+27,76, p=0,049).

Motery su aGFR < 75 ml/min/1,73 m? grupéje augmentacijos indeksas ir

pagal Sirdies susitraukimy daznj koreguotas augmentacijos indeksas buvo mazesni
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(27,63£9,29 ir 31,53+9,09, p=0,001; 24,96+7,94 ir 27,56+7,99, p=0,006), 0 vyry cfPVW
- didesnis (9,00+2,27 ir 8,24+1,44 m/s, p=0,009). Esant albuminurijai > 20 mg/Il, cfPWV
rastas didesnis moterims (9,56+1,89 ir 8,83+1,62 m/s, p=0,001), cfPWV ir rfPWV —
didesnis vyrams (8,89+1,78 ir 8,16+1,39 m/s, p=0,001; 9,69+1,28 ir 9,30+1,23 m/s,
p=0,001).

Automatinis miego arterijy intimos-medijos storio ir standumo matavimas
atliktas 3342 asmenims: 2025 moterims ir 1317 vyrams. 27,5% pacienty rasta 1 plokstelé
kairéje kaklo puséje, 27,8% - desinéje kaklo puséje, 2 ir daugiau — atitinkamai 6,4% ir
5,2% asmeny. Individams su 1 ar daugiau ploksteliy rastas mazesnis aGFG apskaiciuotas
remiantis CKD EPI formule (87,8+12,9 ir 89,1+12,2, p=0,003). Albumino Slapime
kiekis ir albumino-kreatinino santykis Slapime taip pat Siems asmenims buvo didesnis,
taCiau statistiSkai nepatikimai. Bendrosios miego arterijos intimos-medijos storis
nustatytas didesnis eGFR < 75 ml/min/1,73m? grupéje (657,2 = 117,8 ir 676,0 + 116,2
desinéje, p=0,034; 676,2 + 128,8 ir 697,6 + 132,0 kairéje, p=0,028. Bendrosios miego
arterijos issitempimas taip pat buvo didesnis tarp asmeny su mazesniu aGFG (391,6 +
125,1 ir 348,5 + 114,3 kair¢je, p<0,001; 367,1 + 119,2 ir 333,1 + 104,2 deSingje,
p<0,001) Asmenims su albuminurija >20mg/l rastas siauresnis bendrosios miego
arterijos diastolinis diametras kairéje (7,2 + 0,8 ir 7,6 + 1,0, p<0,001), siauresnis
bendrosios miego arterijos sistolinis diametras abipus (7,4 + 3,2 ir 7,4 + 3,2 kairéje,
p<0,001; 7,2 + 0,8 ir 7,6 + 1,0 desingje, p=0,002), taip pat su padidinta albuminurija
susijes didesnis desiniosios miego arterijos iSsitempimas (406,4 + 142,1 ir 389,4 + 123,0,
p=0,031).

Kulksnies-zasto indekso matavimas atliktas 4942 asmenims. Sumazintas
indeksas rastas 3,9% tirtyjy desinéje kojoje ir 5,0% asmeny kairéje kojoje. Asmenims,
kuriy indeksas <0,9, rasta didesné albuminurija ir didesnis albumino-kreatinino santykis
Slapime (21,2+71,4 ir 14,0+42,3 mg/l, p=0,028; 2,4+10,0 ir 1,4+5,2 mg/mmol, p=0,012).
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ISVADOS

. Sumazeéjes glomeruly filtracijos greitis tiriamojoje kohortoje nustatytas 33,1%

remiantis CKD-EPI formule, 59,5% remiantis MDRD formule ir 28,9% remiantis

Cockceroft-Gault formule. Stebétas ir vyry, ir motery glomeruly filtracijos greicio

maz¢jimas priklausomai nuo amziaus.

. Tirtamojoje kohortoje patologiné albuminurija remiantis albumino koncentracija

Slapime diagnozuota 11% asmeny, o remiantis albumino-kreatinino santykiu -

13,1% asmeny. Vyrams albuminurija buvo daZznesné, negu moterims.

. Apskaiciavus inksty pazeidimo progresavimo rizika, 93,7% tiriamyjy priskirti

mazos, 5,7% - vidutines, 0,5% - didelés ir 0,1% - labai didelés rizikos grupei.

. Cukrinio diabeto ir hipertenzijos kombinacija susijusi su albuminurija. Nustatyta

albuminurijos ir glomeruly filtracijos greiio priklausomybé nuo metabolinio

sindromo komponenty skaiciaus.

. I8aiSkintos $ios inksty ir kardiovaskulinés sistemos pokyciy sasajos:

a.Kairiojo skilvelio parametrai daZniau pakite patologing albuminurija
turin€iy pacienty tarpe.

b.Atskiri diastolinés disfunkcijos parametrai susij¢ ir su padidéjusia
albuminurija, ir su sumazéjusiu glomeruly filtracijos greiciu.

c. Patologiné albuminurija ir sumazéjes glomeruly filtracijos greitis susij¢ su
pulsinés bangos greifio poky¢iais, taciau ne su Sirdies-kulk$nies indeksu ir
augmentacijos indeksu.

d. Bendrosios miego arterijos intimos-medijos storis, standumas ir
iSsitempimas susij¢ su mazesniu glomeruly filtracijos grei¢iu, o
1§sitempimas — ir su patologine albuminurija.

e.Pabloge¢jusi periferiniy kraujagysliy kraujotaka susijusi su padidintu

albumino kiekiu §lapime.
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